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[57] ABSTRACT 

An apparatus for placing a bone cutting saw cutting 
guide adjacent a proximal surface of a human tibia bone 
having an elongated rod inserted into the tibia for 
clampingly supporting a rotating bar on the central 
longitudinal axis of the tibia bone. The bar being ex- 
tended from the rod and connected to a pivot device 
which in turn is connected to a support arm that holds 
a saw cutting guide against a proximal portion of the 
tibia bone. The rotation angle of the rod determining 
the medial-lateral inclination of the saw cutting guide 
and the pivot device determining the anterior-posterior 
inclination of the saw cutting guide. The support arm is 
adjustable in length to determine the height of the saw 
cutting guide. 

16 Claims, 2 Drawing Sheets 
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axis. The apparatus includes means for establishing a 
TIBIAL CUTTING GUIDE first axis that is generally parallel to the central longitu- 

dinal (anatomic) axis of the tibia bone. The apparatus 
BACKGROUND AND SUMMARY OF THE also includes means for guiding a cutting blade into 

INVENTION 5 cutting engagement with a proximal portion of the tibia 

The present invention relates to a saw guide which *>nc. Means for selectively adjusting the position of the 
permits a cut to be made in a material at a desired angu- guiding means along a first axis is provided as well as 
lar orientation. More particularly, the present invention means for angularly orienting the guiding means with 
relates to a saw guide for controlling the resection of an respect to a first plane that is perpendicular to the first 
upper part of a human tibia bone to prepare the bone for 10 axis. This allows the guiding means to be properly posi- 
placement of the tibial portion of a knee prosthesis. The tioned adjacent the proximal portion of the tibia bone to 
present invention permits a cut or resection to be made permit a portion of the bone to be resected to receive 
at a desired angular orientation, with the angular orien- the tibia portion of the knee prosthesis, 
tation being adjustable to meet the needs of the patient. One feature of the foregoing structure is that means 
As a part of the surgical procedure for the implant of 15 are provided for selectively adjusting the position of the 
a knee prosthesis, the upper or proximal portion of the guiding means along the first axis. One advantage of this 
human tibia bone must normally be resected. This resec- feature is that, by permitting adjustment of the guiding 
tion is necessary both to remove the damaged portion of means along the first axis, the depth of the cut to be 
the tibial joint, and to prepare a surface for placement of made in the proximal portion of the bone can be ad- 
the tibial portion of the knee prosthesis. As will be un- 20 justed so that the minimum amount of bone can be 
derstood, it is of vital importance to prepare the surface resected. 

of the tibia that is to receive the component as accu- Another feature of the foregoing structure is that 
rately as possible. Accurate orientation of the tibial means for angularly orienting the guiding means with 
surface is critical because, in such a surgical procedure, respect t0 a first plane that is perpendicular to the first 
the surgeons performing the operation are attempting to 25 ^ ^ provided By permitting selective angular orien- 
duplicate as closely as possible the function of the nor- totion of ^ guiding means with respect to the first 
mal human knee. Thus, proper alignment of the artific- planCt ^ anguUr orientation of the cut to be made in 
ial prosthesis is necessary to permit the artificial knee to the ^ conscquC ntly the angular orientation of 
appear normal, and to function in a normal manner. ^ Tcsected tibial surfacc can ^ adjusted and selected 
Because the anatomy and [configuration of mdmdual 30 tQ ^ ^^cal requirements of the indi- 

^e«o^encons^ vidual patient at the time of the resection, 

be highly dcjable to be able to select an onottta of fc OTbodimcnts of tnc prcscnt mvcntion , 

die tibial surface a the tune of the resection to closely ^ includes a first height adjusting 

duplicate the orientation and configuration of the oppo- , . J . .* _ . . _ , - nwi „ ot J . rr ri 
site or contralateral side of the patient 35 d ™<? "mounted on the end of ane ongated rod 

tonventionJ I tibial resection guides are generally ^ be inserted mto the medullary canal in 

piaS SSSi the tibia bone a^ generally 8 provide J*** °* c ^ t^^^^T^ 
Lonlyoneangularorientationofthecutandarebul^ * utdmn * ™. d °°Cl £ 

in size. Thus, it s generally not possible with conven- canal within the ubia bone, stabilization and 

tional tibial resection guides to sekcUhe angle at which 40 ahgnmentoft^ 

the tibial resection is performed without changing the * bia bone itself. One advantage of this feature is that 

tibial resection guide to a different guide with a differ- more accurate stabilization and alignment of the device 
ent angular orientation. Thus, conventional tibial resec- is provided. 

tion guides are limited in that, should the surgeon de- Also in preferred embodiments of the present inven- 
cide that a non-standard angular orientation is desirable 45 ^n, the orienting means includes a pivot device that is 
to suit the needs of the particular patient, such an angu- cantilevercd away from the first height adjusting device 
lar orientation may be impossible, or difficult to achieve and that is attached to the guiding means to permit 
because of the inability of the conventional tibial resec- limited pivotal movement around a second axis that is 
tion guide to be adjusted to provide such a desired generally parallel to the medial-lateral axis of the Ubia 
angular orientation. 50 t>°ne. This limited pivotal movement about the second 

It is therefore one object of the present invention to ax* permits adjustment of the angular orientation of the 
provide a tibial cutting guide which permits adjustment guiding means relative to a third axis that is generally 
and selection of the proper angular orientation of the parallel to the anterior-posterior axis of the bone. One 
tibial surface to be formed during the resection proce- feature of the foregoing structure is that a pivot device 
durc 55 is provided that is capable of rotation about an axis to 

Another object of the present invention is to provide permit selective adjustment of the angular orientation of 
a tibial cutting guide which can be adjusted to different the guiding means. One advantage of this feature is that 
angular orientations in more than one plane. the angular orientation of the guiding means, and conse- 

Yet another object of the present invention is to pro- quently the angular orientation of the cut that is to be 
vide a tibial cutting guide in which the depth of the cut 60 made in the tibia bone can be selectively adjusted to 
of the proximal portion of the tibia can be easily se- meet the requirements of the individual patient at the 
lected so that only the minimum amount of bone needs time the cut is to be made and/ or to accommodate 
to be resected to prepare the tibial surface. different surgical techniques, i.e. revision, total knee 

According to the present invention, an apparatus for replacement, osteotomies, etc. 
preparing a proximal surface of a human tibia bone to 65 Thus, the present invention provides a tibial cutting 
receive a tibial portion of a knee prosthesis is provided. guide which permits the angular orientation of the cut 
The tibia bone has an anterior-posterior axis, a medial- to be adjusted to meet the requirements of the patient, 
lateral axis, and a central longitudinal (or anatomic) The angular orientation of the cutting guide, and conse- 
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quently the angular orientation of the tibial surface after tus 10 is used to provide for highly accurate placement 
the bone has been resected, can be changed along two of the saw guide assembly 24 in relation to the bone 12. 
planes, which greatly increases the different angular As it will be described below, after the saw guide assem- 
combinations available to the surgeon. These angular bly 24 has been accurately placed using the entire appa- 
combinations can be chosen by the surgeon while the 5 ratus 10, the major portion of the apparatus 10 except 
invention is in place on the patient. Thus, it is not neces- for the saw guide assembly 24 is removed away from 
sary to select differently oriented cutting guides to the bone 12 with the guide assembly 24 left attached to 
change the angular orientation of the cut. the bone 12 to guide a saw (not shown) to control the 

Additional objects, features, and advantages of the cut to be made in the bone 12. 
present invention will be apparent to those skilled in the 10 The guide assembly 24 includes a cutting block 26 
art upon consideration of the following detailed de- that has an upper cutting surface 28 on which the saw 
scription of a preferred embodiment exemplifying the (not shown) will rest and be guided. The cutting block 
best mode of carrying out the invention as presently 26 includes a plurality of pin bores 32 through which 
perceived. locating and retaining pins 34 are placed after the guide 

1 5 assembly 24 has been accurately positioned with respect 
to the bone 12. The pins 34 are actually inserted into the 
FIG. 1 is a perspective view of the tibial cutting guide bone 12 to retain the guide assembly 24 in its previously 
according to the present invention in an operative posi- placed position. 

tion on a human tibia bone; An intermedullary rod 40 is illustrated that is adapted 

FIG. 2 is a sectional view of the pivot block exposing 20 to be placed into the medullary canal (not shown) in the 
the locking cylinder with portions broken away; . bone 12. The rod 40 includes a first end 42 that is 
FIG. 3 is a top plan view of the locking cylinder; adapted to be inserted into the canal, and in the illustra- 
FIG. 4 is a view similar to FIG. 1 with the cutting tive embodiment includes some type of flutes or threads 
guide properly positioned and attached to the tibia; to aid in this insertion. The rod 40 includes a second 

FIG. 5 is an elevational view of the cutting guide and 25 opposite end 44 which is formed to include a plurality 
saw illustrating a selected angular orientation of the cut of spaced-apart, circumferentially extending grooves 
in the tibia. 46. The use of the grooves 46 will be described below in 

connection with the positioning of a portion of the 
apparatus 10. A drive end 48 is provided on the extreme 
30 proximal end of the rod 40, with the drive end 48 
Referring now to the drawings, FIG. 1 illustrates the adapted to receive a drive handle 52 which is used to 
tibial cutting apparatus 10 according to the present actually insert the rod 40 into the canal within the bone 
invention in a representative position on the proximal 12. After the insertion is complete, the drive handle 52 
portion of a tibia bone 12. It will be understood that the is detached to prevent interference with the remainder 
tibial bone is being prepared for a resection procedure 35 of the procedure. 

in which a portion of the tibia bone 12 will be removed A slideable locking device 56 is provided that is dis- 
to create a tibial surface for placement of the tibial por- posed over, and is slideably movable on, the rod 40. The 
tion of a knee prosthesis (not shown). It will be further locking device 56 includes a plunger mechanism 58 
understood that the preparation of the resected tibial which (although not shown in detail) permits the lock- 
surface is of utmost importance in the overall outcome 40 ing device 56 to engage one of the spaced-apart grooves 
of the placement of the prosthesis. Thus, the cut that is 46 to selectively position the locking device on the rod 
made to resect the upper portion of the tibia bone 12 40 at different locations. The details of the plunger 58, 
must be accurately placed and oriented to create a tibial and its use to engage one of the grooves 46 to selec- 
surface that is in the proper angular orientation to re- tively position the locking device 56 is structurally 
ceive the tibial portion of the prosthesis. 43 similar to the plunger mechanism illustrated and de- 

The tibia bone 12 includes a proximal surface 14 scribed in U.S. Pat. No. 4,710,075 which is assigned to 
which, although not shown in great detail, represents the assignee of the present invention. The entire disclo- 
the natural proximal surface of the bone 12. It is this sure of U.S. Pat No. 4,710,075 is herewith incorporated 
upper surface which is to be resected in the surgical by reference to describe the structure and use of the 
procedure. For reference purposes, it is understood by 50 plunger 58. 

those skilled in this area that the tibia bone can define A support bar 66 is cantilevered from the locking 
various axes. Specifically, a cross-wise axis extending device 56 and extends along a third axis that is generally 
from one side of the tibia bone 12 to the other side of the parallel to the anterior-posterior axis 18 and is identified 
tibia bone 12 is referred to as the medial-lateral axis and by the axis line 68. The support bar 66 is journaled for 
is identified as the axis 16 in FIG. 1. Likewise, a front- 55 rotational movement in the locking device 56 and is 
to-back axis is defined as the anterior-posterior axis and rotatable in either direction as indicated by the double 
is identified by the axis line 18. These two axis, as well arrows 70. A flexible plate 72 is rigidly attached to the 
as a generally vertical axis extending generally length- end of the support bar 66 adjacent the locking device 
wise through the tibia bone 12 and generally corre- 56, with the flexible plate 72 acting both to define the 
spending to an axis defined by the medullary canal will 60 rotational movement of the support bar 66 and to pro- 
be referred to as the longitudinal or anatomic axis and is vide an indication of the amount of angular movement 
identified by the axis line 20. of the support bar 66. 

To provide for accurate placement and control of the The plate 72 includes a channel through which the 
cut to be made in the bone 12, a saw guide assembly 24 plunger 58 extends, with the channel and the plunger 58 
is provided that is shown placed adjacent an anterior 65 cooperating to limit the rotational movement of the bar 
portion of the bone 12. It is the placement of this saw 66. Indices 74 are provided at the top of the flexible 
guide assembly 24 that controls the cut to be made in plate 72 to provide an indication of the angular move- 
the bone 12. Thus, the remaining portion of the appara- ment of the bar 66. Additionally, a protruding rib 76 
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extends from the locking device 56 and cooperates with assembly 98 for changing the relative height or position 
grooves (not shown) formed in the back of the flexible of the saw guide assembly 24 with respect to the pivot 
plate 72 to releasably lock the flexible plate 72 in one of device 80. As will be described below, the height ad- 
the three angular positions. Thus, the grooves act as justing assembly 98 is utilized to control the depth of the 
detenu into which the rib 76 extends, with the flexibility 5 cut that will be placed in tibia bone 12. 
of the plate 72 utilized to prevent movement of the bar The support arm 96 includes an upper vertical sup- 
66 and plate 72 unless a certain excess force is applied port arm 110 which is directly attached to the pivot 
thereby overcoming fhe flexible pressure applied by the block 82, and a lower support arm 128. Vertically 
plate 72. For illustrative purposes, the angular move- aligned locking holes 112 are provided in the upper 
ment of the bar 66 is limited from +10* to —10*, and 10 vertical support arm 110 which cooperate with a latch- 
the three indices 74 are set at - 10*, 0 # , 0\ and + 10*, ing mechanism 116 on the lower support arm 128 to 
but these angles are arbitrary and set by the flexible provide the height adjustment features of the height 
plate 72 extremes. adjusting assembly 98. Specifically, a locking pin 118 is 

The angular movement of the support bar 66 about provided that is configured to engage one of the spaced- 
the third axis 68 acts to impart angular changes to the 15 apart locking holes 112. The locking pine 118 is released 
saw guide assembly 24 with respect to the medial-lateral from the designated hole 112 by actuation of the trigger 
axis 16. Thus, the rotational movement of the support 120. Thus, to adjust the height of the lower support arm 
bar 66 as indicated by the indices 74 acts to control the 128 with respect to the upper vertical support arm 110, 
angular orientation of the resulting cut on the proximal and consequently the height of the saw guide assembly 
surface of the bone 12 with respect to the medial-lateral 20 24, the trigger 120 is depressed which withdraws the 
axis 16. It will be understood by those skilled in the art locking pin 118 from one of the holes 112. The locking 
that this particular angular orientation of the cut, and of assembly 116 and attached lower support arm 128 are 
the resulting tibial platform with respect to the medial- then moved either upwardly or downwardly until the 
lateral axis 16, controls the varus/valgus positioning of correct height position is achieved. The trigger 120 is 
the overall leg alignment of the installed prosthesis. 25 then released which permits the pin 118 to engage the 
This varus/valgus positioning can thus be controlled desired locking hole 112. To provide for accurate 
and dictated by the selection of the angular orientation height adjustment, indices 124 may be provided adja- 
of the saw guide assembly 24 with respect to the medial- cent the vertically aligned locking holes 112 to provide 
lateral axis 16 by utilizing the rotational characteristics for an indication of the actual height adjustment being 
of the support bar 66 within the locking device 56. An 30 obtained by movement of the latching mechanism 116. 
external alignment device (not shown) may be used to Illustratively, the locking holes 112, and the indices 124, 
make this varus/valgus adjustment as will be under- are spaced 2 millimeters apart to provide for 2 millime* 
stood by these skilled in the art ter height adjustment increments of the latching mecha- 

A pivot device 80 is provided at the distal end of the nism 116 and consequently of the saw guide assembly 
support bar 66 to provide for limited rotational move- 35 24, but these increments are arbitrary, 
ment about an axis 90 which is generally parallel to the A screw (not shown) and attached screw knob 130 
medial-lateral axis 16. It will be understood that this are provided in the lower support arm 128 to attach the 
rotational movement of the pivot device 80 about the saw guide assembly 24 to that lower support arm 128. 
axis 90 permits changes in the angular orientation of the As will be understood, the screw is embedded in the 
saw guide assembly 24 with respect to the anterior-post- 40 lower support arm 128 and is configured to engage the 
erior axis 18. As will be further understood, changes in rear portion of the saw guide assembly 24 so that the 
the angular orientation of the saw guide assembly 24 saw guide assembly 24 can be easily detached from the 
with respect to the anterior-posterior axis 18, and conse- lower support arm 128 and the remainder of the appara- 
quentlY of the cut formed in the bone 12, controls the tus 10 after the saw guide 24 has been properly posi- 
anterior-posterior slope of the resected tibial surface 45 tioned adjacent the tibia bone 10. The lower support 
that will receive the tibial component of the prosthesis. arm 128 includes an upper arm surface 134 that is gener- 
The present invention thus permits selection of the ally planar and that is configured to be in alignment 
anterior-posterior slope as desired. Normally, the range with the cutting surface 28 of the saw guide assembly 24 
of the anterior-posterior slope is from 0% or level, to 12* when the assembly 24 is attached to the lower support 
posterior slope. On the average, a 7" posterior slope 50 arm 128. 

would be considered a typical slope. As will be de- A stylus 142 is provided that includes a first end 144 
scribed below, the present invention permits selection and a second end 146. The stylus is attached to the 
of varying posterior slopes from 0* to 10* posterior, upper portion of the saw guide assembly 24 by a remov- 
with the specific settings being 0% 3* posterior, 5* poste- able attaching screw 148. The purpose of the stylus 142 
rior, V posterior, and 10* posterior, but these angles are 55 is to aid in positioning the saw guide assembly 24 rela- 
arbitrary and defined by the device extremes. tive the bone 12 so that a proper depth of cut or resec- 

A locking cylinder 84 is provided within the pivot tion can be determined and set using the height adjust- 
block 82 which permits the selection of the desired ing assembly 98. It will be understood that the configu- 
angular orientation between 0 # and 10*. A spring lock- ration of the stylus 142 is not critical so long as the first 
ing pin 92 is provided in the top of the pivot block 82 60 end 144 is at the same level as the cutting surface 28 so 
which cooperates with the locking cylinder 84 to lock that the positioning of the first end 144 at a desired 
the pivot block in one of the selected angular orienta- reference level corresponds to placement of the cutting 
tions, Le. 0% 3* f 5", etc. The details of this mechanism surface 28 at that same reference level, 
will be described below in the discussion related to In the illustrated embodiment, the second end 146 of 
FIGS. 2 and 3. 65 the stylus 142 is configured to be placed in contact with 

A support arm assembly 96 depends from the pivot the upper arm surface 134 of the lower support arm 128. 
device 80 to support the saw guide assembly 24. The The first end 144 of the stylus 142 is configured to be 
support arm assembly 96 includes a height adjusting placed on the lowest portion of the uncut proximal 
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surface of the bone 12. With the first end 144 of the 
stylus 142 positioned on the lowest surface of the proxi- 
mal portion of the bone 12, the cutting surface 28 will 
thus be aligned with the lowest portion of the surface of 
the bone 12. This alignment of the cutting surface 28 
with the lowest portion of the surface of the bone 12 is 
assured because of the relationship between the upper 
arm surface 134 and the cutting surface 28. Because the 
second end 146 of the stylus 142 is placed on the upper 
arm surface 134, the second end 146 of the stylus 142 is 
thus aligned and at the same level as the cutting surface. 

Thus, when the first end 144 of the stylus 142 is posi- 
tioned on the lowest portion of the tibia bone 12, the 
cutting surface 28 is also aligned with that same lowest 
portion. It will be understood that, although it is nor- 
mally desirable to align the cutting surface 28 with the 
lowest portion of the tibia bone 12 so that the cut to be 
made prepares a flat planar surface, there may be in- 
stances where the lowest portion of the bone 12 is not 
utilized as a reference. This would be true where, for 
whatever reason, there was an abnormally low spot in 
the upper surface of the tibia bone 12. Such an abnor- 
mally low spot would require the removal of an excess 
amount of bone if the cut were made in reference to that 
low spot. However, under normal circumstances, the 
alignment of the cutting surface 28, and thus the align- 
ment of the cut that is to be made will be made in refer- 
ence to the low spot on the upper surface of the bone 12. 


10 


15 


20 


25 


To make this angular adjustment relative to the an* 
tenor-posterior axis 18, the spring-locking pin 92 is 
pulled up from the pivot block 82 which then permits 
the pivot block 82 to be routed about the locking cylin- 
der 84. The locking cylinder 84' is slidable laterally 
along the axis 90 to position locking holes (illustrated in 
FIGS. 2 and 3) with the end of the spring locking pin 
92. The actual interior structure of the pivot block 82 
and the locking cylinder 84 will be discussed below in 
the discussion related to FIGS. 2 and 3. After the cor- 
rect angular orientation is set, the spring locking pin is 
lowered to lock the pivot block 82 and attach support 
arm assembly 96 in this desired angular orientation. 

After all of the desired angular changes and settings 
have been made, a final check is normally made to en- 
sure that the first end 144 of the stylus 142 is still in 
contact with the desired reference position which is 
normally the lowest portion of the tibia bone 12. If, for 
some reason, the stylus 142 is not in contact with the 
desired reference position, small height adjustments can 
be made utilizing the height adjusting assembly 98. 
After the stylus has been checked for proper position, 
the stylus 142 is removed from the saw guide assembly 
24 by removal of the attaching screw 148. At this point, 
the surgeon determines the desired depth of the cut that 
is to be made into the bone 12. Normally, it is desirable 
to remove the minimum amount of bone that will still 
provide a suitable tibial resected surface. The depth of 
cut can then be adjusted by lowering the height adjust- 


The saw guide assembly 24 is also formed to include ^ . n %Q thc daked cut d ^ M discusscd 


two receiving slots 152 (only one of which is shown in 
FIG. 1) for receiving an upper guide plate (or saw cap- 
ture plate) (shown in FIG. 4) which can be attached to 
the saw guide assembly 24 before or after the guide 
assembly 24 has been properly positioned relative to the 35 
bone 12. Locking screws 154 are provided to secure the 
guide plate 184 to the guide assembly 24 after the saw 
guide assembly 24 is separated from the remainder of 
the apparatus 10. The use of the guide plate 184 will be 
discussed below in the discussion related to FIG. 4. 

In operation, the rod 40 is first inserted into the med- 
ullary canal in the bone 12 to provide an axis of align- 
ment and to stabilize the apparatus 10. After the rod 40 
has been inserted, the locking device 56 is positioned 
over the rod 40 and locked at the desired position in one 45 
of the grooves 46. The selection of the position of the 
locking device 56 will be dictated the position of the 
first end 144 of the stylus 142 relative to the lowest 
point on the proximal surface of the tibial bone 12. The 
height adjusting assembly 98 will normally be in the 50 
fully elevated position during this preliminary installa- 
tion step. After the locking device 56 has been properly 
positioned utilizing the position of the stylus 142, the 
angular orientation of the saw guide assembly 24 is then 
adjusted to meet the needs of the patient, and also to 55 
meet the requirement of the prosthesis that is to be 
installed within the patient. As discussed above, the 
support bar 66 can be rotated to + 10*, — 10*. or any 
orientation in between, to adjust the varus- valgus align- 
ment of the tibial surface that is to be formed during the 60 
resection. Again, this adjustment changes the angular 
orientation of the saw guide assembly 24 relative to the 
medial-lateral axis 16. After this adjustment has been 
made, the pivot device 80 is utilized to adjust the angu- 
lar orientation of the saw guide assembly 24 relative to 
the anterior-posterior axis 18. In the preferred embodi- 
ment, the possible angular orientations are 0*, and 3*, 5*, 
7 # , or 10* posterior slope. 


65 


above, this cut depth can be adjusted in two millimeter 
increments by lowering the height adjusting assembly 
98 and utilizing the indices 124. 

After this height adjustment has been made, the saw 
guide assembly 24 is now in the proper position for the 
cut, and is then rigidly attached to the tibia bone 12. 
This attachment is made by utilizing the pins 34 which 
are inserted through the holes 32 in the saw guide as- 
sembly 24. After the saw guide assembly 24 has been 
rigidly attached to the tibia bone 12, the remainder of 
the apparatus 10 is removed by unscrewing the screw 
knob 130 to detach the support arm 128 from the saw 
guide assembly 24. Thus, at this point in the procedure, 
the saw guide assembly 24 is properly positioned adja- 
cent the tibia bone 12 in a proper angular orientation 
and at the proper depth to make the desired resection of 
the bone 12 to produce the proper tibial surface for 
receipt of the tibial component of the knee prosthesis. 

FIG. 2 shows in greater detail the structure of the 
pivot block 82 and the cooperating locking cylinder 84 
which permits the angular adjustment of the pivot de- 
vice 80. The locking cylinder 84 includes a barrel por- 
tion 166 and two end knobs 168. Indices 170 are pro- 
vided on the surface of the barrel 166 to provide an 
indication to the surgeon of the angular orientation of 
the pivot device 80. Locking holes 172 are provided in 
the barrel 166 which are sized and configured to receive 
a locking end 174 of the spring locking pin 92. The 
locking holes 172 are positioned in a channel 178 which 
aids in locating the locking end 174 of the pin 92 over 
the desired hole 172. A slot 180 is formed through the 
center of the barrel 166, with the slot 180 being sized to 
fit over the support arm 166 such that no rotational 
movement of the locking cylinder 84 will be permitted. 
The pivot block 82 is formed to include an opening 182 
that is sized to receive the barrel 166 of the locking 
cylinder 84 such rotation of the pivot block 82 around 
the locking cylinder 84 is permitted. Thus, with the 
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,s spring locking pin 92 disengaged from one of the lock- 

ing holes 172, the pivot block 82 is pivotal around the 
stationary locking cylinder. 

As can be seen in FIG. 3, the locking holes 172 are 
angularly offset along the circumference of the barrel 5 
166. Additionally, the locking holes 172 are axially 
spaced along the barrel 166. As the pivot block 82 is 
routed to one of the desired angular orientations, i.e. 
between 0" and 10", the locking cylinder 84 can be 
moved laterally within the pivot block 82 until the de- 10 
sired locking hole 172 aligns with the locking end 174 of 
the spring locking pin 92. The channel 178 around the 
locking holes 172 acts to prevent dislocation of the 
locking end 174 from the vicinity of the locking holes 
172. TTie indices 170 are provided which provide an 15 
indication to the operator of the angular orientation 
between the pivot block 82 and the locking cylinder 84. 
The indices 170 actually provide an indication of a 
lateral position of the locking cylinder 84, however, 
because of the lateral and radial alignment of the lock- 20 
ing holes 172, the indices 170 also provide an indication 
of the angular orientation in which the pivot block 82 
has been locked relative to the locking cylinder 84. 

FIG. 4 illustrates the positioning of the saw guide 
assembly 24 after the remainder of the apparatus 10 has 25 
been removed, and with the guide plate 184 installed in 
place. As can be seen, with the guide plate 184 installed 
on the saw guide assembly 24, a slot 188 is formed 
through which a saw blade 186 is inserted. This slot 188 
acts to guide the saw 186 such that an accurate cutting 30 
or resection of the tibia bone 12 is performed As dis- 
cussed above, with the saw guide assembly 24 rigidly 
attached to the bone in the proper angular orientation, 
the resulting cut made by the saw 186 will form a tibial 
surface having a desired angular orientation that meets 35 
the requirements of the patient and of the prosthesis to 
be implanted. 

FIG. 5 illustrates in somewhat greater detail the posi- 
tioning of the saw guide assembly 24 over the anterior 
portion of the tibia bone 12. In this illustrative example, 40 
the angle selected is illustrated by the angle A which, 
for example, may be 10* posterior slope relative to the 
anterior-posterior axis 18. However, as discussed above, 
this posterior slope can be adjusted anywhere from 0* to 
10" slope which permits the surgeon to select the appro- 45 
priate slope depending upon the individual require- 
ments. 

As can be seen, the present invention provides an 
apparatus for accurately and properly positioning a saw 
guide such that the resection of the proximal portion of 50 
a tibia bone can be performed accurately, with the re- 
sulting resected tibial surface having the correct angular 
orientation as dictated by the needs of the patient and by 
the requirements of the prosthesis to be implanted. The 
invention utilizes a stabilizing rod which both stabilizes 55 
the devices and acts as a reference axis from which the 
angular orientation of the saw guide may be adjusted. 
Once the saw guide has been properly positioned in a 
desired angular orientation, and the depth of the cut to 
be made in the bone has been set, this saw guide can be 60 
rigidly attached to the bone, with the remainder of the 
apparatus removed. The ability to select the desired 
angular orientation and depth of cut utilizing a common 
positioning apparatus provides the advantage to the 
surgeon of being able to make last minute changes in the 65 
parameters of the resection without the necessity of 
removing the positioning device and utilizing a differ- 
ently orientated device. 
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Although the invention has been described in detail 
with reference to a preferred embodiment in specific 
examples, variations and modifications exist within the 
scope and spirit of the invention as described and de- 
fined in the following claims. 

What is claimed: 

1. An apparatus for preparing a proximal surface of a 
human tibia bone to receive a tibial portion of a knee 
prosthesis, the tibia bone having an anterior-posterior 
uri^ a medial-lateral axis, and a central longitudinal 
axis, the apparatus comprising, 

means for establishing a first axis generally parallel to 
the central longitudinal axis of the tibia bone, 

means for guiding a cutting blade into cutting engage- 
ment with a proximal portion of the tibia bone, 

means for selectively adjusting the position of the 
guiding means along the first axis, and 

means for angularly adjusting the guiding means with 
respect to both the anterior-posterior axis and the 
medial-lateral axis to orient the guide means into a 
first plane defined by the anterior-posterior axis 
and the medial-lateral axis, such that the guiding 
means is properly positioned adjacent the proximal 
portion of the tibia bone to permit a portion of the 
proximal portion of the tibia bone to be resected to 
receive the tibial portion of a knee prosthesis. 

2. The apparatus of claim 1, wherein the establishing 
means comprises an elongated rod that is formed to 
include a first end that is adapted to be inserted into a 
medullary canal in the tibia bone and a second end that 
extends upwardly out of the tibia bone when the first 
end is inserted into the bone. 

3. An apparatus for preparing a proximal surface of a 
human tibia bone to receive a tibial portion of a knee 
prosthesis, the tibia bone having an anterior-posterior 
axis, a medial-lateral axis, and a central longitudinal 
axis, the apparatus comprising, 

means for establishing a first axis generally parallel to 
the central longitudinal axis of the tibia bone, 

means for guiding a cutting blade into cutting engage- 
ment with a proximal portion of the tibia bone, 

means for selectively adjusting the position of the 
guiding means along the first axis, and 

means for angularly orienting the guiding means with 
respect to a first plane defined by the anterior-post- 
erior axis and the medial-lateral axis, such that the 
guiding means is properly positioned adjacent the 
proximal portion of the tibia bone to permit a por- 
tion of the proximal portion of the tibia bone to be . 
resected to receive the tibial portion of a knee pros- 
thesis, 

wherein the establishing means comprises an elon- 
gated rod that is formed to include a first end that 
is adapted to be inserted into a medullary canal in 
the tibia bone and a second end that extends up- 
wardly out of the tibia bone when the first end is 
inserted into the bone, 

wherein the adjusting means comprises a first height 
adjusting device that is mounted on the second end 
of the elongated rod to permit height adjustment of 
the guiding means along the first axis and a second 
height adjusting device that is attached to the first 
adjustment device and which permits height ad- 
justment of the guiding means relative to the first 
adjusting device along the first axis. 

4. The apparatus of claim 3, wherein the orienting 
means comprises a pivot device that is cantilevered 
away from the first height adjusting device and that is 
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attached to the guiding means to permit limited pivotal 
movement around a second axis generally parallel to the 
medial-lateral axis of the bone to adjust the angular 
orientation of the guiding means relative to the anterior- 
posterior axis of the bone. 5 

5. The apparatus of claim 4, wherein the orienting 
means further comprises a support bar with a first end 
joumaled for rotational movement within the first 
height adjusting device and a second opposite end 
adapted to support the pivot device, whereby the sup- 10 
port bar can be rotated about a third axis generally 
parallel to the anterior-posterior axis to adjust the angu- 
lar orientation of the guiding means relative to the 
medial-lateral axis. 

6. An apparatus for orienting and controlling a cut to 13 
be made in a proximal portion of a human tibia bone to 
permit the bone to receive a tibial component of a knee 
prosthesis, the tibia bone having an anterior-posterior 
axis, a medial-lateral axis, and a central longitudinal 
axis, the apparatus comprisisng, 

an intennedullary rod adopted to be partially inserted 
into the tibia bone to define a first axis generally 
coincident with the central longitudinal axis, 

a locking device that is movable along the first axis 
and is releasably lockable at selected locations 
along the uninserted portion of the intennedullary 
rod, 

a saw guide for accurately controlling the placement 
of a cutting saw blade relative to the proximal 3Q 
portion of the tibia bone, and 

means connecting the saw guide to the locking device 
for angularly orienting the saw guide relative to the 
locking device to properly position the saw guide 
in a selected angular orientation adjacent the proxi- 35 
mal portion of the bone to permit the bone to be 
resected to produce a proximal surface of the bone 
that has a desired angular orientation for receiving 
the tibial portion of the knee prosthesis. 

7. The apparatus of claim 6, wherein the orienting 40 
means comprises a pivot device cantilevered from the 
locking device that is pivotable about a second axis 
generally parallel to the medial-lateral axis of the bone 

to adjust the angular orientation of the saw guide. 

8. The apparatus of claim 7, wherein the orienting 45 
means further comprises a support bar having a first end 
joumaled for rotational movement in the locking device 
for rotation about a third axis generally parallel to the 
anterior-posterior axis of the bone to permit selected 
angular adjustment of the saw guide relative to the 50 
second axis, with a second end supporting the pivot 
device. 

9. The apparatus of claim 8, further comprising a 
height adjusting device separate from the locking de- 
vice that is attached to the pivot device and the saw 53 
guide to permit height changes in the saw guide gener- 
ally along its first axis. 

10. The apparatus of claim 7, wherein the pivot de- 
vice includes an angular locking pin and a pivot block 
with the pin attached to the support bar and extending 60 
through the pivot block to permit the pivot block to be 
rotated to selected lockable angular orientations with 
respect to the locking pin. 


11. The apparatus of claim 6, further comprising a 
removable handle that is adapted to engage the proxi- 
mal end of the intennedullary rod to permit the rod to 
be inserted into the tibia bone by an operator. 

12. The apparatus of claim 11, further comprising 
means for releasably attaching the saw guide to the 
orienting means so that the saw guide can be separated 
from the orienting means after the saw guide has been 
properly positioned relative to the tibia bone. 

13. An apparatus for positioning and controlling a cut 
to be made in a proximal portion of a human tibia bone 
to create a generally flat surface oriented in a desired 
angular orientation to receive a tibial component of a 
knee prosthesis, the apparatus comprising, 

a saw guide that is positionable adjacent an anterior 
portion of the proximal portion of the bone, the 
saw guide having a flat planar surface for guiding a 
saw blade to permit the saw blade to resect a se- 
lected amount of the proximal portion of the bone 
to create the generally flat surface oriented at the 
desired angular orientation, 

an intennedullary rod having a first end that is 
adapted to be inserted into a medullary canal 
within the bone, with the inserted rod defining a 
first axis, the rod having a second end that extends 
away from the proximal portion of the bone along 
the first axis when the first end is inserted into the 
bone, 

a locking device that is movable and selectively lock- 
able at selected positions along the second end of 
the rod along the first axis, 

a support bar cantilevered away from the locking 
device along a third axis that is parallel to an anteri- 
or-posterior axis of the tibia bone, 

a pivot device mounted on the support bar that is 
pivotable and selectively positionable about a sec- 
ond axis that is parallel to a medial-lateral axis of 
the tibia bone, and 

means for connecting the saw guide to the pivot de- 
vice so that the saw guide is angularly positionable 
about the second axis to control the angular orien- 
tation of the reserted surface of the bone with re- 
spect to the anterior-posterior axis of the bone and 
is positionable along the first axis to control the 
amount of the bone that is resected. 

14. The apparatus of claim 13, wherein the connect- 
ing means includes a height adjustment device for ad- 
justing the position of the saw guide along the first axis 
relative to the pivot device. 

15. The apparatus of claim 13, wherein the support 
bar is joumaled within the locking device such that 
rotational movement of the support bar is permitted 
about the third axis to adjust the angular orientation of 
the saw guide with respect to the second axis. 

16. The apparatus of claim 13, wherein the pivot 
device includes a pivot block and a cylindral locking 
device, the cylindrical locking devke being attached to 
the support bar such that rotation about the second axis 
is prevented, the pivot block mounted on the cylindrical 
locking device such that the pivot block is selectively 
rotatable about the cylindrical locking device to differ- 
ent lockable angular orientations. 
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